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ABSTRACT. 
o f  J u p i t e r  a r e  discussed which were accomplished i n  1962 
and 1963 a t  the Crimean Astrophysics Observatory. Measure- 
ments were made i n  t h e  4,350 t o  3,400 band t o  determine 
v a r i a t i o n s  i n  t h e  w i d t h  of the spec t r a  of J u p i t e r .  Measure- 
m e n t s  were made a t  both t h e  North and South Poles and a r e  
presented i n  tabulated form. 

T h e  r e s u l t s  of spectrophotometric observat ions 

In t h e  atmosphere of J u p i t e r  r ap id  and i n t e n s i v e  changes i n  t h e  na tu re  of - /42* 

t h e  v i s i b l e  formations on t h e  p l ane ta ry  d i sk  a r e  observed. 

ques t ion  a r i s e s  regarding how these  changes a f f e c t  t h e  s t a t e  of  t h e  Jovian 

atmosphere a s  a whole and the  na tu re  of i t s  s t r u c t u r e  i n  var ious p a r t s  of 

t h e  p l a n e t ,  

unique. 

considerable  i n t e r e s t .  This s tudy may be conducted by means of an inves t iga -  

t i o n  of changes across  t h e  p l ane ta ry  d isk  with time by means of spectroscopy 

of s u f f i c i e n t l y  high d i spe r s ion .  

Natura l ly  t h e  

From time t o  time changes i n  t h e  atmosphere of J u p i t e r  a r e  

In  t h i s  connection the  s tudy of  t h e  meteorology of J u p i t e r  presents  

In  October, 1962 i n  order  t o  i n v e s t i g a t e  poss ib l e  s p e c t r a l  d i f f e rences  

along t h e  Jovian d i sk ,  p l ane ta ry  s p e c t r a  were obtained with d i f f e r e n t  pos i t i ons  

of t h e  s l i t  of t h e  spectrograph:  along t h e  equa to r i a l  diameter,  along t h e  

p o l a r  diameter,  and i n  t h e  region of t h e  North and South Poles p a r a l l e l  t o  

t h e  equator .  

In  a v i s u a l  examination of s p e c t r a  it i s  p o s s i b l e  t o  d e t e c t  a c e r t a i n  

d i f f e rence  with wavelength i n  t h e  behavior o f  t h e  widths of s p e c t r a  obtained 

during t h e  p o s i t i o n  of t h e  s l i t  along t h e  p o l a r  diameter and along t h e  

equator .  

photometr ical ly .  

In  order  t o  v e r i f y  t h i s  circumstance , the  s p e c t r a  were measured 

Galkin, L .  S . ,  I z u .  Krymskoy Astrofizicheskoy Observatorii, Vol.  32, No. 11, 
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* Numbers i n  t h e  margin i n d i c a t e  paginat ion i n  t h e  fore ign  t e x t .  
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Observations were conducted on t h e  quar tz  spectrograph of t h e  1,220 mm 

r e f l e c t o r  te lescope  of  t h e  Crimean Astrophysical Observatory. I n  a l l  

approximately 60 spectrograms of J u p i t e r  were obtained and processed. 

Planetary s p e c t r a  were obtained on d i f f e r e n t  da t e s  under i d e n t i c a l  condi t ions:  

1. 

2 .  One cyc le  of observat ions l a s t e d  f o r  approximately 10-15 minutes 

The width of  t h e  spectrograph s l i t  was always 0.1 mm; 
I 

and never exceeded 20 minutes. 

3.  High requirements were imposed f o r  condi t ions of observation ( the  

q u a l i t y  of  t h e  image was good and v i b r a t i o n  was i n s i g n i f i c a n t ;  t h e  observa- 

t i o n s  were conducted during t h e  n igh t  with good t ransmi t tance) .  

In order  t o  obta in  t h e  spec t r a  Type 103 a - 0 f i l m  of  t h e  Eastman 

Kodak Company was used, and t h e  developer was D-19. 

The s p e c t r a  were scanned photometr ical ly  on t h e  MF-4 microphotometer 

across  t h e  d ispers ion .  The usual  blackened curves were transformed i n t o  

i n t e n s i t y  curves.  

was taken i n t o  cons idera t ion .  

i . e . ,  t h e  s p e c t r a l  widths f o r  d i f f e r e n t  wavelengths, were measured a t  t h e  

same i n t e n s i t y .  Se lec ted  were 2 3  wavelength sec t ions  ( i n  the  range from 

4,350 t o  3 , 4 0 0 a ) .  

The change i n  t h e  c h a r a c t e r i s t i c  curve with wavelength 

Then t h e  widths of t hese  photometric curves,  

The condi t ions  under which t h e  spec t r a  were obtained and t h e i r  process- 

ing  were completely i d e n t i c a l  and the re fo re  it was poss ib le  t o  compare t h e  

behavior o f  t h e  change i n  t h e  widths of spectrograms f o r  t he  equa to r i a l  and 

polar  s ec t ions  f o r  a l l  observat ion da tes :  

November 15, and November 17, 1963. 

October 26, 1962; August 15, 

In  Figure 1 wavelength i s  shown on t h e  absc i s sa  and t h e  ord ina te  shows 
average values r e l a t i v e  t o  t h e  change i n  s p e c t r a l  widths i n  u n i t s  of  width 

f o r  X 4,300 A on d i f f e r e n t  days of observat ions i n  1962 and 1963. 

I t  should be noted t h a t  phase could not  in f luence  curve behavior f o r  

,the equa to r i a l  s ec t ion  s ince  phase co r rec t ion  f o r  these  da tes  d i d  not  exceed 

OO.5. 
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An analys is  of t he  curves shown (see Figure 1). allows us t o  make t h e  

t h e  curve of 1962 f o r  the p o l a r  diameter following d e f i n i t e  conclusion: 

f a l l s  i n  t h e  u l t r a v i o l e t  region s i g n i f i c a n t l y  more s t e e p l y  than f o r  t h e  

e q u a t o r i a l  diameter. A t  t h e  same time i n  1963, on da te s  when observations 

were conducted, no d i f fe rences  i n  the  behavior of t h e  curves f o r  t h e  equa- 

t o r i a l  and p o l a r  s e c t i o n s  were de tec ted .  I t  should be noted t h a t  t h e  curves 

of 1963 a r e  "smoother" than the  curves of 1962; no c h a r a c t e r i s t i c  waves a r e  

observed. 

A c e r t a i n  amount of i n t e r e s t  i s  presented by t h e  "averaged" curves 

fo r  1962 and 1963. 

The cons.truction of t h e  curves presented i n  Figure 2 was accomplished 

i n  t h e  following manner: t he  average s p e c t r a l  width values were taken f o r  

-all sec t ions- for - - the  e q u a t o r i a l  and p o l a r  s ec t ions ,  or  i n  o ther  words, a 

unique, median curve was p l o t t e d  which passes  through the  curves f o r . t h e  

e q u a t o r i a l  and p o l a r  diameter. 

is  q u i t e  no t iceable  i n  the  drawing while t he  curves of August 15 and November 

The s t e e p  drop of t h e  median curve of 1962 

17, 1963, _display a smooth motion with a c e r t a i n  i n s i g n i f i c a n t '  d i f fe rence .  

. .  

. t  u 
3r 

F i g u r e  2 .  
i n  t h e - w i d t h  o f  t h e  Spectrum, The dots  ind ica te  October 26, 
1962; the x ' s  ( s i c )  ind ica te  August 15, 1963 and the c i r c l e s  
ind ica te  November 17, 1963. 

A Comparison of t h e  Behavior of t h e  Relat ive Change 
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I n  October, 1962 and August, 1963 spec t r a  were a l s o  obtained with t h e  

pos i t i on  of  t h e  spectrograph s l i t  near  t he  poles  of  J u p i t e r  ( the  s l i t  was 

s i t u a t e d  paral le l  t o  t h e  p lane tary  equator) ;  s p e c t r a l  width dependencies on 

X were bbtained which were similar t o  those already mentioned. As a r e s u l t  

of an ana lys i s  of t h e  curves of 1962 and 1963, t h e  following conclusions 

were made: I 

- /45 

1. The curves of 1962 f o r  t h e  South and North Poles f a l l  more s t eep ly  

than t h e  curves f o r  t h e  same poles  i n  1963 (see Figures 3a, 3b).  

2 .  The curve of 1962 f o r  t he  North Pole fa l l s  more s t eep ly  than t h e  

curve f o r  t h e  South Pole during the  same year  (see Figure 4a);  

3 .  The curve f o r  t h e  North Pole i n  1963 fa l ls  more s t eep ly  than t h e  

curve f o r  t h e  South Pole of t h e  same year ,  bu t  t h i s  effect  i s  not iceably  

weakened i n  comparison with 1962 (see Figure 4b). 

F i g u r e  3 .  T h e  Relat ive Change i n  t h e  W i d t h  of the Spectrum f o r  L i k e  Poles 
of t h e  Planet .  The dots  ind ica te  October 2 6 ,  1962; t h e  x ’ s  ( s i c )  ind ica te  
August 15, 1963: a ,  North Pole; b y  South Pole.  
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Figure 4 .  
U n l i k e  Poles o f  the Planet .  The  dots  ind ica te  t h e  North 
Pole and t h e  x ' s  ( s i c )  ind ica te  t h e  South Pole: a ,  October 
26, 1962; b ,  August 15, 1963. 

T h e  Relat ive Change i n  the W i d t h  of Spectra For 

Figure 5 shows median curves p l o t t e d  i n  accordance with t h e  same 

p r i n c i p l e  as t h e  curves shown i n  Figure 2 .  

t h e  behavior of t h e  r e l a t i v e  change i n  t h e  width of t h e  spectrum near  t h e  

poles  i n  October, 1962 and i n  August, 1963. 

They demonstrate d i f f e rences  i n  

An ana lys i s  of a l l  of t he  observat ional  ma te r i a l  shows t h a t  t h e  de- 

pendence of Spec t ra l  width behavior on wavelength i s  not  i d e n t i c a l  f o r  

d i f f e r e n t  days of  observat ions;  the  curves f o r  t he  North and South Poles 

of J u p i t e r  a r e  not  i d e n t i c a l .  

North Pole,  

A s t eepe r  v a r i a t i o n  i s  observed nea r  t h e  

As is  known, i n  October, 1962 t h e  equa to r i a l  regions of t he  p lane t  had 

a great dea l  of c o n t r a s t ,  while during the  days of observation i n  1963 'the ' 

degree of  con t r a s t  of t h e  equator ia l  zone was ordinary.  

s t r u c t u r e  of  t h e  p lane tary  atmosphere i n  the  region of t he  poles  and near  

Apparently t h e  
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t h e  equator  changes r a t h e r  s i g n i f i c a n t l y  with t i m e .  I t  is probable t h a t  t h e  - /46 

a c t i v i t y  of  J u p i t e r  a l s o  appears i n  t h e  u l t r a v i o l e t  region 

. .  

0 I. 

of  t he  spectrum. 
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Figure 5. A Comparison of t h e  Behavior o f  t h e  
Relat ive Change i n  Spectral  W i d t h  Near t h e  Planetary 
Poles: the dots  ind ica te  October 26,  1962; t h e  x ' s  
( s i c )  ind ica te  August 15,  1963. 

LUZ I 1 I --ha 

JZrn . . .  - 

The method descr ibed for t h e  inves t iga t ion  of  t h e  Jovian atmosphere 

makes it poss ib l e  t o  judge c e r t a i n  c h a r a c t e r i s t i c s  of t he  s t a t e  of t he  

p lane tary  atmosphere and it may be employed a s  an inherent  i n d i c a t o r  f o r  

t he  rap id  development of la rge-sca le  changes i n  t h e  global  na ture  of t h e  

s t a t e  of t h e  Jovian atmosphere. 

. .  

Translated f o r  t h e  National Aeronautics and Space Administration under 
cont rac t  No. NASw-2037 by Techtran Corporation, P .  0. Box 729, Glen 
Burnie, Maryland, 21061. 
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